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Description 
Heat shield 

5 The present invention relates to a heat shield on a support 

structure having a peripheral direction and an axial direction, 
in particular for use in a gas turbine combustion chamber or a 
gas turbine flame tube, a heat shield element for use in such a 
heat shield, a combustion chamber equipped with a heat shield 
10 according to the invention, a flame tube equipped with a heat 

shield according to the invention and a gas turbine with a com- 
bustion chamber according to the invention or a flame tube ac- 
cording to the invention. 

15 Heat shields are used for example in combustion chambers or 

flame tubes, which may be part of a kiln, a hot gas duct or a 
gas turbine and in which a hot mediiam is generated or conveyed. 
For example a combustion chamber that is subject to a high 
level of thermal loading can be lined with a heat shield to 

20 protect it from excessive thermal strain. The heat shield typi- 
cally has a nximber of heat shield elements arranged to provide 
a high level of coverage, which screen the walls of the combus- 
tion chamber from the hot medium, e.g. a hot combustion gas, 
and thereby counteract any excessive thermal loading of the 

25 combustion chamber wall. 

Such a ceramic heat shield is for example disclosed in 

EP 0 558 540 Bl . It comprises a number of square ceramic heat 

shield elements, which are attached to an axially symmetrical 

30 support structure of the flame tube. Each heat shield element 
has a hot side facing the hot medium, a cold side facing the 
supporting wall and four peripheral surfaces connecting the hot 
side to the cold side, the two peripheral surfaces of a heat 
shield element opposite each other in the peripheral direction 

35 of the support structure being provided with grooves. Spring- 
type clamps engaging in the grooves serve to fix the heat 
shield elements in the peripheral direction of the support 
structure, leaving a gap in between. To keep the thermal load- 
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ing of the support structure as low as possible, a cooling 
fluid is fed to the gaps between the heat shield elements, 
flowing from the cold side towards the hot side through the 
gap, therefore blocking the gap to prevent penetration of the 
5 hot medium. 

A ceramic heat shield that is particularly suitable for lining 

a flame tube for a gas turbine is disclosed for example in 

DE 41 14 768 Al . It comprises a number of square or trapezoidal 

10 ceramic heat shield elements, which are attached to a support- 
ing wall of the flame tube. Each heat shield element has a hot 
side facing the hot medium, a cold side facing the supporting 
wall and four peripheral surfaces connecting the hot side to 
the cold side, two peripheral surfaces on opposite sides of a 

15 heat shield element being provided with grooves. Retaining ele- 
ments with clamp sections are used to attach the heat shield 
elements to the supporting wall, engaging in the grooves in the 
peripheral surfaces and clamping the heat shield element in one 
direction. The retaining elements also each have a support sec- 

20 tion to support a heat shield element against a third periph- 
eral surface. On the hot side this third peripheral surface has 
a projection projecting beyond the remainder of the peripheral 
surface, which rests on the support section of the retaining 
element such that the heat shield element is also secured in' a 

25 direction perpendicular to the clamping direction. To allow 
thermal expansion of the heat shield elements, when they are 
exposed to the hot medium, the heat shield elements are ar- 
ranged such that small gaps remain between them. With the fix- 
ing method disclosed in DE 41 14 7 68 Al the heat shield ele- 

30 ments are arranged at defined positions on the supporting wall. 

A combustion chamber lining with heat shield elements is also 
disclosed in EP 1 302 723 Al. In this combustion chamber lining 
sealing elements are arranged in the gaps between the heat 
35 shield elements. The heat shield elements of this combustion 
chamber lining have grooves on their peripheral surfaces . A 
sealing element arranged in the gap between two heat shield 
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elements thereby engages in the grooves in the two peripheral 
surfaces bounding the gap. 

In contrast to the described prior art the object of the pre- 
5 sent invention is to provide an improved heat shield. 

A further object of the present invention is to provide an im- 
proved heat shield element and an improved retaining element, 
which is particularly suitable for use in a heat shield accord- 
10 ing to the invention. 

A further object of the present invention is to provide an im- 
proved combustion chamber and an improved flame tube. 

15 Finally it is an object of the present invention to provide an 
improved gas turbine. 

The first object is achieved by a heat shield according to 
claim 1, the second object by a heat shield element according 
20 to claim 9 and a retaining element according to claim 12, the 

third object by a combustion chamber according to claim 13 or a 
flame tube according to claim 14 and the fourth object by a gas 
turbine according to claim 15. 

25 The dependent claims contain advantageous embodiments of the 
invention . 

A heat shield according to the invention on a support structure 
has a number of heat shield elements, which are configured and 

30 arranged on the support ' structure such that they abut each 

other, leaving a gap in between. The support structure of the 
heat shield according to the invention has a peripheral direc- 
tion and an axial direction, the heat shield elements abutting 
each other in the peripheral direction of the support structure 

35 leaving a gap, hereafter referred to as a peripheral gap, and 
in the axial direction of the support stricture leaving a gap, 
hereafter referred to as an axial gap. Both the peripheral gaps 
and the axial gaps are also sealed by means of sealing ele- 
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ments, the sealing elements sealing the axial gaps being at a 
different distance from the support structure from the sealing 
elements sealing the peripheral gaps. 

5 The heat shield according to the invention is based on the fol- 
lowing observations and knowledge: 

The heat shields used to line axially symmetrical combustion 
chambers such as annular combustion chambers of gas turbines, 

10 or flame tubes have heat shield elements, provided on two pe- 
ripheral surfaces with grooves. Engagement sections of retain- 
ing elements engage in the grooves of these peripheral sur- 
faces, to fix the heat shield elements in the peripheral direc- 
tion of the support structure. In the axial direction the heat 

15 shield elements are either not fixed or fixing takes place, as 
disclosed in DE 41 14 768 Al, by means of support elements in- 
stead of by means of engagement sections engaging in grooves. 
The heat shield elements therefore have no grooves on their ad- 
jacent peripheral surfaces in the axial direction. The inser- 

20 tion of sealing elements, as disclosed in EP 1 302 723 Al, is 

therefore only possible between peripheral surfaces abutting in 
the peripheral direction, i.e. only peripheral gaps can be 
sealed with such seals. Accordingly to date sealing elements 
were only inserted in the peripheral gaps. 

25 

If the axial gaps are also to be sealed with sealing elements, 
the grooves could be continued in the peripheral surfaces abut- 
ting in the axial direction. Sealing elements could then be in- 
serted in the axial gaps in the same way as in the peripheral 
30 gaps. Unsealed sections remain at the intersection points of 
the axial gaps and peripheral gaps, through which a cooling 
fluid can flow specifically into the combustion area. 

The arrangement according to the invention of sealing elements 
35 for the axial gaps and peripheral gaps at different distances 
from the support structure makes it possible to arrange the 
sealing elements in an overlapping fashion. The intersection 
points between the axial and peripheral gaps are therefore 
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sealed more effectively, thereby reducing the amount of cooling 
fluid required. 

In particular the sealing elements that seal the axial gaps can 
5 be arranged between the support structure and the heat shield 
elements . There is then no need for a groove in the second pe- 
ripheral surfaces . 

The arrangement of the sealing elements at different distances 
10 from the support structure also allows assembly and 'disassembly 
of the components as required for service purposes , 

In one advantageous embodiment of the invention the heat shield 
has a nioraber of element retainers, which fix the heat shield 
15 elements on the support structure both in the peripheral direc- 
tion and in the axial direction. 

In addition to the seals, the gap dimensions of the heat shield 
are also of significance to the quantity of cooling fluid re- 
20 quired for cooling purposes. The wider the gaps, the more cool- 
ing fluid is recjuired to block the gaps effectively against the 
hot medium present in the combustion chamber. 

During operation of the combustion chamber, the heat shields 
25 are exposed to both a high level of thermal loading and me- 
chanical loading due to vibration. If the heat shield elements 
are not fixed in the axial direction of the support structure, 
they can be displaced axial ly, in particular when subject to 
such mechanical loading. However with axially symmetrical, in 
30 particular tapered, combustion areas or flame tubes, such dis- 
placement results in changes in the axial gaps and the periph- 
eral gaps between the heat shield elements. If the heat shield 
elements are displaced on the support structure, the gaps be- 
tween them may be reduced or increased, resulting in irregular 
35 discharge of the cooling fluid and irregular temperature gradi- 
ents in the gaps. A greater quantity of fluid is therefore re- 
quired to block the gaps allowing for all gap tolerances in all 
operating conditions. Allowing for increased gaps in particular 
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increases the cooling fluid requirement. Also if the heat 
shield elements are not fixed axially/ subsequent work is re- 
quired in each individual instance during assembly due to the 
lack of precisely defined axial position and this increases as- 
5 sembly time. 

Axial fixing allows effective suppression of the displacement 
of the heat shield elements, so that smaller gap tolerances can 
be assumed when determining the cooling fluid requirement, 

10 which means that the cooling fluid requirement can be reduced. 
The cooling fluid requirement can therefore be significantly 
reduced in particular in conjunction with seals arranged both 
in the axial and peripheral gaps. Axial fixing also results in 
more regular temperature gradients at the heat shield elements 

15 and more regular thermal stresses. As a result, when the heat 
shield elements are subject to thermal loading, fewer or 
shorter cracks occur, thereby reducing the replacement rate for 
heat shield elements and allowing inspection intervals to be 
extended. Finally axial fixing allows the assembly time re- 

20 quired for adjusting gap tolerances in new structures and when 
maintaining a heat shield to be shortened. 

In a first variant of the heat shield with axial fixing of the 
heat shield elements, the heat shield comprises first element 

25 retainers to fix the heat shield elements in the peripheral di- 
rection of the support structure and second element retainers 
to fix the heat shield elements in the axial direction of the 
support structure. The second element retainers are thereby 
configured at the same time to retain the sealing elements in 

30 the axial gaps. As the second element retainers also retain the 
sealing elements, there is no need for an additional retaining 
element as would be required with the axial fixing according to 
the prior art for retaining a sealing element disclosed in 
DE 41 14 768 Al . 

35 

In a configuration of this variant that can be achieved without 
major technical outlay, the support structure has peripheral 
grooves that extend in the peripheral direction of the support 
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structure. The second element retainers are configured as 
clamps with a clamp opening and a clamp section facing away 
from the clamp opening, the clamps with the clamp sections fac- 
ing away from the clamp openings being inserted into a periph- 
5 eral groove in the support structure such that at least part of 
the clamp projects beyond the peripheral groove to engage in a 
recess in a heat shield element, thus serving as an axial fix- 
ing for the heat shield element. The sealing elements are 
thereby inserted into the clamps. 

10 

To ensure that the seal is securely retained in the clamp open- 
ing, the clamp can also have engagement elements to engage in a 
sealing element inserted in the clamp. 

15 In a second variant of the heat shield with axial fixing of the 
heat shield elements, the heat shield elements each comprise a 
hot side facing away from the support structure, which is suit- 
able for exposure to a hot medium, a cold side facing towards 
the support structure and a number of peripheral surfaces con- 

20 necting the hot side to the cold side. A heat shield element 
has first peripheral surfaces on two opposite sides, said pe- 
ripheral surfaces each abutting a corresponding first periph- 
eral surface of an adjacent heat shield element in the axial 
direction of the support structure, leaving an axial gap. In 

25 the region of the edges between the cold side and the first pe- 
ripheral surfaces are recesses, which interact with the recess 
in the respective axially opposite peripheral surface of the 
adjacent heat shield element to form a seat running in the pe- 
ripheral direction of the support structure for a sealing ele- 

30 ment or a plurality of sealing elements. The heat shield ele- 
ment also has second peripheral surfaces on two opposite sides, 
each of said second peripheral surfaces abutting a correspond- 
ing second peripheral surface of an adjacent heat shield ele- 
ment in the peripheral direction of the support structure, 

35 leaving a peripheral gap. To fix the heat shield elements in 
the peripheral direction of the support structure the element 
retainers engage in the second peripheral surfaces of the heat 
shield elements, the second, peripheral surfaces being equipped 
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with securing sections, which prevent displacement of the heat 
shield elements along the second peripheral surfaces in rela- 
tion to the element retainers, 

5 In the variant described above, the element retainers, which 
fix the heat shield elements in the peripheral direction, are 
also responsible for fixing in the axial direction. No addi- 
tional element retainers are required in addition to the ele- 
ment retainers which are present anyway to fix the heat shield 
10 elements in the peripheral direction of the support structure. 
Only the securing sections have to be incorporated in the heat 
shield elements, which only represents a slight modification 
compared with the design of the heat shield elements used to 
date . 

15 

In one embodiment of the second variant the second peripheral 
surfaces have grooves, in which engagement sections of the ele- 
ment retainers engage and in which studs are arranged such that 
they form a stop for the engagement sections of the element re- 
20 tainers in the axial direction of the support structure. The 

studs therefore form the securing sections, which prevent dis- 
placement of the element retainers along the second peripheral 
surfaces . 

25 A heat shield element according to the invention for attachment 
to a support structure comprises a hot side to be turned away 
from a support structure, which is suitable for exposure to a 
hot medium, a cold side to be turned towards the support struc- 
ture and a number of peripheral surfaces connecting the hot 

3 0 side to the cold side, which are provided to abut peripheral 
surfaces of heat shield elements to be positioned in an adja- 
cent fashion in the peripheral direction of the support struc- 
ture, leaving the peripheral gap and have grooves for engaging 
with engagement sections of element retainers, which hold the 

35 heat shield element on the support structure. At least one stud 
is arranged in each groove, forming a stop for the engagement 
sections of the element retainers. A heat shield element thus 
configured can also be fixed in the axial direction with the 
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standard element retainers used to date for fixing in the pe- 
ripheral direction of the support structure. It is particularly 
suitable for use in a heat shield according to the second vari- 
ant of the heat shield according to the invention with axial 
5 fixing of the heat shield elements . 

The at least one stud extends in a first configuration of the 
heat shield element according to the invention in a direction 
from the cold side to the hot side only through part of the 

10 groove profile. This does not interfere significantly with in- 
sertion of the standard sealing elements used to date in the 
groove. Alternatively the at least one stud can extend in a di- 
rection from the cold side to the hot side through the entire 
groove profile. In this embodiment it is necessary to modify 

15 the sealing elements to be inserted into the groove but a stud 
that passes right through increases the strength of the heat 
shield element, particularly in the region of the groove. 

A retaining element according to the invention with an engage- 
20 ment section configured to engage in the grooves of heat shield 
elements has at least one surface element on the engagement 
section, the surface normal of which runs in the direction of 
expansion of the groove on engagement in the groove. The re- 
taining element according to the invention provides a larger 
25 stop surface for stopping against the studs arranged in the 

grooves and can thereby ensure secure axial fixing of the heat 
shield element. 

A combustion chamber according to the invention or a flame tube 
30 according to the invention is ec[uipped with a heat shield ac- 
cording to the invention and a gas turbine according to the in- 
vention is equipped with a combustion chamber according to the 
invention or a flame tube according to the invention. 

35 Further features, characteristics and advantages of the inven- 
tion will emerge from the detailed description which follows of 
exemplary embodiments with reference to the attached drawings, 
in which: 
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Fig. 1 shows a schematic side view of a first exemplary embodi- 
ment of the invention. 

5 Fig. 2 shows a retaining clamp of the first exemplary embodi- 
ment . 

Fig. 3 shows the retaining clamp from figure 2 when inserted 
into a groove in the support structure. 

10 

Fig. 4 shows a second exemplary embodiment of the heat shield 
according to the invention. 

Fig. 4a shows a modification of the second exemplary embodiment 
15 shown in figure 4. 

Fig. 5 shows an element retainer engaged in the groove of a 
heat shield element. 

20 Fig. 6 shows a first exemplary embodiment of a heat shield ele- 
ment according to the invention. 

Fig. 7 shows a second exemplary embodiment of a heat shield 
element according to the invention. 

25 

Fig. 8 shows a first example of an element retainer for fixing 
a heat shield element according to the invention. 

Fig. 9 shows a second example of an element retainer for fixing 
30 a heat shield element according to the invention. 

Fig. 10 shows a third example of an element retainer for fixing 
a heat shield element according to the invention. 

35 Figure 1 shows a first exemplary embodiment of the heat shield 
according to the invention in the form of a section of an axi- 
ally symmetrical heat shield for an annular combustion chamber 
of a gas turbine. The figure shows two ceramic heat shield ele- 
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ments 1, 2, which are fixed to an axially symmetrical support 
structure and abut each other in the axial direction A of the 
support structure 3 . In order not to impede the thermal expan- 
sion of the heat shield elements 1,2 during operation of the 
5 gas turbine combustion chamber, the heat shield elements are 

arranged such that a small gap remains in each instance between 
two heat shield elements 1, 2. If the heat shield elements were 
to push up against each other due to thermal expansion, this 
could lead to stresses in the heat shield elements 1, 2 and 
10 thus to early wear or even to fracture of a heat shield element 
1, 2. 

The heat shield elements 1, 2 each have a heat resistant hot 
side 4 facing the inside of the combustion chamber, which is 

15 exposed to the hot gas in the gas turbine combustion chamber 
during operation of the gas turbine, and a cold side 5 facing 
the support structure 3 . Between the hot sides 4 and the cold 
sides 5 the heat shield elements 1, 2 each have four peripheral 
surfaces 6, 7, with which the heat shield elements 1, 2 abut 

20 adjacent heat shield elements 1, 2. The peripheral surfaces 6, 
with which the heat shield elements 1 abut in the peripheral 
direction of the support structure 3, have grooves 8, in which 
engagement sections of element retainers can engage, to fix the 
heat shield elements 1, 2 in the peripheral direction of the 

25 support structure 3. 

An element retainer 25, as used in the present exemplary em- 
bodiment for fixing the heat shield elements 1, 2, is shown in 
Fig. 8. The element retainer 25 has an engagement section con- 

30 figured as an engagement plate 26 to engage in the groove 8 of 
a heat shield element 1, 2 and an attachment plate 27, which 
can be used to attach the element retainer 25 to the support 
structure 3. To fix the element retainer 25 to the support 
structure 3, said support structure 3 has profiled grooves 9 

35 running in the peripheral direction, in which the attachment 

plates 27 of the element retainers 25 can for example be fixed 
by means of screws on the support structure 3. A corresponding 
retainer and its attachment in the profiled groove of the sup- 
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port structure is also disclosed in EP 0 558 540, to which ref- 
erence is made for the further configuration and attachment of 
the element retainer, 

5 Sealing elements 33, for example ceramic seals, are also in- 
serted into the grooves 8 of the retaining elements 1, 2, to 
seal the peripheral gaps between two heat shield elements abut- 
ting each other in the peripheral direction. 

10 The peripheral surfaces 7 of the heat shield elements 1, 2 
abutting each other in the axial direction A of the support 
structure have no grooves. Instead each heat shield element 1, 
2 has first and second recesses 10, 11 on its axial edges, i.e. 
the edges between the two peripheral surfaces 7 and the cold 

15 side 5 of a heat shield element. Only one recess can be seen in 
the two heat shield elements in figure 1 . 

The first recess 10 serves both to hold part of a clamp 12, 
shown enlarged in figure 2, and also to hold part of a sealing 
20 element 13 inserted into the clamp 12 and retained by this to 
seal the axial gap between the heat shield elements 1, 2. The 
second recess 11 in contrast only serves to hold part of the 
sealing element 13 . The sealing elements can particularly be 
configured as preferably ceramic tube elements. 

25 

The clamp 12, which is preferably made of an elastic material, 
for example steel, has a clamp opening 14 and a stud 15 facing 
away from the clamp opening (see figure 2) . Extending away from 
the stud 15 are a first clamp section 16 and a second clamp 

30 section 17, which together bound the clamp opening 14. The 

first clamp section 16 and the stud 15 thereby essentially form 
a 90° angle, while the second clamp section 17 and the stud 15 
form an angle great than 90°. At the end of the second clamp 
section 17 furthest away from the stud 15 are jagged projec- 

35 tions 18 projecting towards the first clamp section 16, which 
are provided to engage in a sealing element 13 inserted into 
the clamp 12. The tips of the jagged projections 18 are pref- 
erably rounded to prevent damage to the sealing element 13 . 
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The ends of the clamps 12 facing away from the clamp opening 14 
are inserted into a peripheral groove 19 configured in the sup- 
port structure 13 such that the stud 15 is at the base of the 
5 groove 20. The second clamp section is thereby pressed by the 
groove wall 21 towards the first clamp section 16, as a result 
of which the clamp 12 is held by tension in the groove 19. The 
jagged projections 18 also thereby engage in a sealing element 
13 (not shown in figure 3) inserted into the clamp 12, so that 
10 said sealing element 13 is retained by the clamp 12 . 

When the clamp 12 is inserted in the peripheral groove 19 , the 
first clamp section 16 projects beyond the peripheral groove 
19, while the second clamp section 17 is arranged completely 

15 within the peripheral groove 19 . When the heat shield elements 
1, 2 are then attached to the support structure 3, the part of 
the first clamp section 16 projecting beyond the peripheral 
groove 19 engages in the first recess 10 in the heat shield 
element 1 (see figure 1) / thereby fixing it so that it cannot 

20 be displaced in the axial direction A of the support structure 
3 . The clamp 12 therefore serves at the same time as a retainer 
for the sealing element 13 and as a retaining element to fix 
the heat shield element 1 in an axial fashion. As the first re- 
cess 10 has to accommodate both the first clamp section 16 and 

25 part of the sealing element 13, it has a larger dimension in 

the axial direction A of the support structure than the second 
recess 11, which only has to accommodate part of the sealing 
element . 

30 Because the sealing element 13 is at a different distance from 
the support structure 3 from the sealing elements 33 inserted 
into the grooves 8 in the heat shield elements 1, 2, all the 
sealing elements can extend to the edge of the corresponding 
heat shield element or in some instances even beyond it, with- 

35 out impeding each other. It also means in particular that the 
intersection points of peripheral and axial gaps can be effec- 
tively sealed. 
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A second exemplary embodiment of the heat shield according to 
the invention is shown in figure 4. In the second exemplary em- 
bodiment structures, which are also present in the first exem- 
plary embodiment, are assigned the same reference characters. 
5 In contrast to the sealing element 13 of the first exemplary 
embodiment shown in figure 1, the sealing element 22 in the 
second exemplary embodiment is not inserted into a peripheral 
groove 19 of the support structure 3 by means of a clamp 12. 
Instead it rests on the support structure 3 . It can also op- 
10 tionally be attached to the support structure 3 by means of ap- 
propriate attachment elements, such as clips to be screwed or 
otherwise fixed to the support structure 3 , As in the first ex- 
emplary embodiment the heat shield elements 1, 2 have recesses 
23 on their axial edges to accommodate part of the sealing ele- 
15 ment 22. In contrast to the first exemplary embodiment however, 
the dimensions of the recesses 23 at the two axial edges of a 
heat shield element do not differ. 

A modification of this exemplary embodiment is shown in figure 
4a. Unlike the exemplary embodiment shown in figure 4 there are 
no recesses present at the axial edges of the heat shield ele- 
ments 1, 2 to accommodate the sealing element 22. Instead the 
support structure has a further groove 23a running in the pe- 
ripheral direction in the region of the axial edges of the heat 
shield elements 1, 2 to accommodate a sealing element 22a seal- 
ing the gap between the heat shield elements 1, 2. 

As there is no clamp retaining the sealing element 22 in the 
second exemplary embodiment, the heat shield elements 1, 2 are 
30 only fixed in the peripheral direction of the support structure 
3 by the element retainers engaging in the groove 8. If the 
heat shield elements 1, 2 are also to be fixed in the axial di- 
rection of the support structure 3, this can be achieved in a 
modification of the second exemplary embodiment, by arranging 
35 studs 24 in the grooves 8 of the heat shield elements 1, 2, 

which foim a stop for the engagement plates 2 6 of the element 
retainers 25 engaging in the grooves 8 and prevent displacement 
of the heat shield element in the axial direction A of the sup- 



20 



25 
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port structure 3 in relation to the element retainer 25 and 
therefore also in relation to the support structure 3 (see fig- 
ure 5 and figure 6) . In particular, when engagement plates 26 
of element retainers 25 engage in the groove 8 at both sides of 
5 the studs 24, the heat shield element is secured to prevent ax- 
ial displacement . 

In the case of the heat shield element shown in figures 5 and 
6, the stud 24 extends through the entire cross section of the 
10 groove, providing a large stop surface 29 and enhancing the 

stability of the heat shield element 1, in particular its pe- 
ripheral surface 6. However such a large stud 24 means that the 
shape of the sealing elements 33 to be inserted into the groove 
8 has to be adapted. 

15 

An alternative embodiment of the stud is shown in figure 7 . In 
this embodiment the stud 28 only extends through a small part 
of the groove profile 8, so that sufficient space remains for 
the sealing element 33 to be inserted into the groove 8. The 
2 0 shape of the sealing elements 33 to be inserted into the groove 
8 in this embodiment does not have to be modified. 

To be able to utilize the stop surface 29, 30 provided by the 
stud 24, 28 more effectively, it is advantageous if the engage- 
25 ment plate 26 of the element retainer 25 is modified slightly. 
Exemplary embodiments of corresponding element retainers are 
shown in figures 9 and 10. 

In the exemplary embodiment of an element retainer 25 according 
30 to the invention shown in figrure 9, the engagement plate 26 of 
the element retainer 2 5 has a semi-circular bend 31 at the end 
configured to engage in the groove 8. This configuration means 
that a larger edge section of the engagement plate 26 is avail- 
able for the stop at the stop surface 29, 30 of the stud 24, 
35 28. 

In the exemplary embodiment of an element retainer 25 according 
to the invention shown in figure 10 surface elements 32 are ar- 
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ranged on the sides of the engagement plate 26, the surface 
normal of which points in the direction of expansion of the 
groove 8 when the engagement plate 26 is engaged in the groove 
8. As the surface normals of the stop surfaces 29, 30 also 
5 point in the direction of expansion of the groove 8, the sur- 
face elements 32 form counter-surfaces for stopping at the stop 
surfaces 29, 30 of the studs. 

The engagement plate 26 of the engaging engagement element 25 
10 engages on at least one side of the stud 24, 28 at a small dis- 
tance from the stop surfaces 29, 30 of the studs 24, 28, in or- 
der not to impede the thermal expansion of the studs. However 
the distance is thereby significantly smaller than the width of 
the axial gap between two heat shield elements. If the engage- 
15 ment plates 2 6 engage in the groove 8 at a small distance from 
the stop surfaces 29, 30, the heat shield element 1 may be dis- 
placed slightly axially in the axial direction A of the support 
structure, but the extent of this possible axial displacement 
of the heat shield element 1 is significantly smaller than the 
20 width of the axial gap, so that the gap tolerances are not no- 
ticeably infringed. The heat shield element should therefore 
still always be deemed to be fixed axially, when the engagement 
plates 2 6 engage in the groove 8 at a short distance from the 
stop surfaces 29, 30. 

25 

The heat shield elements illustrated in the exemplary embodi- 
ments, the element retainers and the support structure illus- 
trated in the exemplary embodiments can be produced quickly and 
economically by modifying the heat shield elements used to date 
30 (incorporation of recesses 10, 11, 23 and/or studs 24, 28), the 
element retainers (modification of the engagement plate 26) and 
the support structure used to date (incorporation of the pe- 
ripheral groove 19) . 

35 When producing a heat shield according to the invention combi- 
nations of axially fixed heat shield elements and heat shield 
elements that are not axially fixed are also possible. 



